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t\.^nm^mii$>^o ^ZX\ 2S<7)mT-^-^14«*t#3 5 0 a, 3 5 0 b=^fflv^rm 

##3 5 0 a, 3 5 0 h tLxm^'^ztx\ xmit<Dmmm<7)\^±t. ^^')7mm 

10 0 8 7] 

3 5 (4. ^^'t < i: ^) 2 @?^<7)mT-^#14«#*^ 3 5 0 a, 350 

bi^m-rtn£x<. 3mmi^j.±<Dmi-i^^ii^mumx'bmf&-symx^i>o 3a^jiiL± 
<^*i^ic t , 'tfim<Dm.iF-m^iimmum^mifi-r^^^!^i±^m^j:^'b<Di,z-r:s> z. t 

[0 0 8 8] 
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t fz. m.'f-m^ikm 3 5 (±. ^i-^^t < ^) 2 mm<Dm^^^-\^^m^^$\-3 5 0 a . 350 

'5>mT-tt-^14^m^*l-3 5 0 a, 3 5 0 b f±-?-n-e~tL*ei::^)^^i:^„ ioT. |§^^2 
[0 0 8 91 

MIC. 5:*lfl53 t LTfflv^c,n^7t:i:^}^^T-3 0<7)itfeco15iJ^|fe^i-^o HI 1 0 

<7)mi7j^-t^m^mmx^^o mi ouisv^T. 3 5 0 am^^^n^mun. 3 7i±7fc 

[0 0 9 01 

mi 0 iZTji-t^mitm^^^m^ 3 oh^^^t. '!-(7)^m'^^i^^it3 4comT-«#M3 
5 {±, m^m^-\^mmm3 5 0 < t i> im<7)^-it^mum3 1 

[0 0 9 1 ] 

3 5 Otc^^^< i:4> \m.(r>it-im.mm3 7 ^^^i-^mT-#t#M3 5^fix-5.Ci: 

i<zititm.mmmm3 4(Dmirm^\^^mtm3 5 oti^-«m*t*=i-3 ? ^^^^-tt-cse 

gL. m^m^-i±^mm3 5 0 7!»?i]gj|xprtg^iMM(o?^:g(;^^^i--g>o AitTt^oy?.-^^^ h 

[0 0 9 2 1 

-<7)7t-^'^m#*4-3 7 i: LT{±m^#t#tt*^*t#3 5 0 J: i9 AW^^5c!ji^^ < (gi 

^7)^^-e§, >6>-^®*a^^^^L^^"-4-*5c!jt;m^^#t4tt«*t*4-3 5 ottzitrnj-^ 

n^fztt>i>ziim^m^i^^WtU^3 5 0 i 0 ^Mr^gOTfc^milXL, * 7t:^7fc»i^iR^75^' 
[0 0 9 31 

Mtc, $^gB3 t LTfflv^ibtL-STtm^^^^^S OOflbO^J^I^^-t-'l.o mi 1{±2^I& 

<7)i^j^7]^-r^si5©fMm-e*-i.o mi 1 tcisv^-c. 3 e 0 {imT-SrWi^t-tft^^i-o m^^S: 

[0 0 9 4 1 

mi iU7F-rw^^m«^T-3 oiiisv^T. ^07fcm^i^^it3 4 a. ni^^mm^ 
m3 6 0 tmi^m^ii^mmn3 5 0 tTj^^ri-^^ti/ctt^T-^^o z(DXn^z. ^mmm 
^it3 4 {i. mi-^m-mm3 e 0 tmj-i¥^^-\immun3 5 0 ^<7)?£^t»-efs^$ti>i> 

^m^fz± xmW 4^ i- ^ ^ t -CM »9 ^ o fs:*^S<75 ii(D^\^^'^K :iti^y^\£>=i- hm 
miiZj:^Xf&mLfzii<Dii^1so 
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lO 0 9 5 J 
[0 0 9 61 

[0 0 9 7 1 

*t#3 5 0 a, 3 5 0 bt, mi=-$^tt*|-»3 6 0 $ e>{3{i:)lc:-^^^^*t*|-3 7 ^M-^L 

7t:<><7)S:^m^i^fiit3 4 izm^'^ztX'. M^^^mmi^i- ^mm^m^t^m^ 3 o 

(0 0 9 81 
(0 0 9 91 

n 1 3 izm-rx^ ti. w«7fc^^i^m^=- 3 on. ^'mmmmms 4 ^rii'^^ < t i>2mii). 

[0 1 0 01 

iT^c. cotir^. ^^m.^mnms 4 tc^sn^m^^«-^i^*^#f4 3 5 OTS^miji-r-i. 

i ^ ^^^tm^i^^T- 3 0 ^itixrtimii^&(7)m^j:^tftm^i^mm3 4 ^niSc^T- 
[0 1 0 U 

4' is, EI 1 3 {z^i-i 9 ti. ^xm<7)^m^}§i|iit3 4 ^mmir ^m<^^^'m^mMi^3 

Pt®OM:^t:-^tgi-^C <!:;i?-£.^-e^-g,o tfz. ^^m^i^lHt 3 4 <7)KcomS 3 8 fi-E^ 
[01021 

m^mMms a ^'mk.x\^i\.\t^ < , z.fih(D%i'm^^^^'thfiib(Dm^3 1 ^nx. 

m®(il^®3 2 i:|^S3 3-e*<9. 7t:m^i^Tlit3 4 (i^^^ < ii^m^^^-^l* 
*1t*|-*2|.3 5 0 i:«^=-$#tt##3 6 0 t ^-&tr«^-C*-2.o tfz. ^m^i^^l^3 4 {± 

^ W^^.^■'^■Mmm3 ^ ^-h-hta^W^WLlz. mT-S^1±*t#3 e OT^^Pj'Sr^flit-hTi^'ft 

m^^fzm^. m^«#i4«*ti4 3 5 0 tmT-S:#i4m4 3 e 0 i:7!>^^?i^$n 

7t:=fSng. mT-«-^tt*1t*t*4 3 5 0 75-^^:^fIitiC, m?-$S14*t+43 6 ^if^^ 

10 10 3] 

[0 10 41 

, 4^^mn^'') :ti^y ^ y •ym9hmm^<^'^u^mmz'o\.^xmm 

m<D-^^^um:m^^^zt-/)^x^. ztih<DUU^y ^ j\^^itLfzoim\ii^i-^y i^^ 
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[0105] 
[0 10 6] 

^mitm^mm^s o li^^^^ < 1 4> 2 oom^ra^uTtm^^i^Tiit 3 4 ^^i-*=fi^^ t 

[0 10 71 

t(7yfzt6^mitmMt^mi^3 0(Dmm3 2 tLxii. no. ato (sb^F-rt 

fzS nOz) > AZO (A 1 ^ V~-fLfzZ nO) ^^y?./N'y ^S' U ^^''ft^, 

ffiKjm«<75#fs^nj: A u. A gm<7)^m^mmmm^itm^MmirL(Dm^m i to 

[0 10 81 

hhfzib. AK Au. Cr. Cu, In.Mg. Ni. Si. Ti ^c?)^^^, Mg- 
A g^#, M g - I n ^^#<7)M g-^^^. A 1 - L i A 1 - S r A 1 - B 

a-^i^^oA 1 ^#^o^M75*'fflv^ibn^o ^fzm^nM.<r>^m^m^fzt>. itnu^%. 

<bn^o ^i^tCtilTO. ATO. KZOm^m-t^Z.h^^^Xhho 
[0109] 

^tz%m.3 2. mu3 3^\z^mjL(r>^m>m^xmwL'^f\-hm^wm^Wi\iihz.h\z 

ioT. ^^ao ITO^tiUi^. *°'J^^7i> (poly (ethylenedio 
xy) tiophene. VXT . P E D O T t B&i-o ) . 'J "7 ^ > tf ^ > (JiiT 

[Olio] 

>k\z. ^mimM^m^3 Q(r>itnM.^m.WL3 4 ^m^-^^vsmz^^^xmrn-^^o 
[0 1 1 1 1 

mT-tt-^14##3 5 0 LTti, ^ h + v V v + - .if <; 7i-P>lf^l/ 
> (ME H - P P V) ^(7)7 i — V > 15—1^ -7 V ;^ ;i//N'y- -f y Y-}V 

(D if . ^ n e ^^^*t#i-75«ftf ii ic ffl w > ^> n ^ o 

[0 112] 

i ym. 7;5'nvT->, ^7^'nv7->. ^ ^ - -^7 A 7 n v T - > ^-9- K 

^<7)*-'; 7 "J ^-fb-^t/^, 1, i-ifx 14- (v-p- b 'J ;i-T5 y) 7ji-;u| -> 

^'O^^-y-:^, 4, 4' , 4' ' - hVpf^^l/hU^i-^L'T^^. N, N, N' , N' 
-xh^^X (P-h';;i/) - P-7 j^r.U/>' 5 1- (N, N--:/- P - h 'J ;u 
T5y) 4, 4' -tf;^ (->'>^;i/T5 y) -2-2' - > p< h U 7 

-;uy^>, N, N, N' , N' -X h 9 7ir.;l/- 4 , 4' - T 5 7 If 7 ^ ^ N 
. N' -->'7i — ;W-N. N' - v-m- h 'J ^U- 4 . 4' - 5 7 tf 7 ji - N- 
7i^;i/:*;i//N'y-;i/^(7)3l=#:^^HitT 5 4 - v- P - K V ;i'T ^ 7;?.^;u^> 
, 4- (v-P- h 'J ^Ur^ 7) -4' - C4- (v-P- h ';;l/T5 7) >^ 

^)v^y^(r>7.^)v^yi}C'^^'^. Y T V- )vmmw^. :t v-^'y*-;us|ig#^, 
5 V- ;uK-3gf$:^ , .-if >; T 'J - T :^ > ^^W"^ . t: ^ v* U > If . li 9 v* n 
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[0 1 1 3 1 

'Sris. mT-m#14^1ttt*4 3 5 0 a tm^f-m^-^mmUm- 3 5 O b tOWI^jCOj: d tl. 
[0 1 1 4 1 

tfz. m.lF-^^^ms 6 0 t LTfi, G 6 0, C 7 0 ^ {i Ci?) t 7 7 - 

-^^-y, Sy^^-?-nfb(7)if^^^, 1, 3-trx (4 - t e r t -r^;!---? 
ji--'l^-l, 3, 4 -:t^-9-vT V; ;U) •7i-^> ( O X D - 7 ) ^<7) jj" ^ -y- T v'- 

[0 1151 

*7t, mW. (Pf^3 2 pgv^fiptgS 3 ) ^Ttm^l^flMS 4 icT^^M^^JS-fb^-tir-l)/; 
i6{c, mSi:7icm^i^TlM3 4 tOKtc/N'-;/ "7 r ^^iSttT 4) J: v^o ^^'^ y rMt LTti 
, P E DOT^T^^^fflu^en^So 
[0 1 1 6 J 

•y \£ y ^'mm<D ^ y h y n -t t-o J: 0 ^ ^> (DX^ o T ^ J: < . -(^ffli" ^ 
[0 1 1 7 J 

i$L/^^|-1t7tm^5^^^3 0 0<{>(0<h[WI#t:-*^o 7fe2»mt-t#i: LT(i7fcBBJtB#(cm^m 
{±7^ n vT->|f2f^^^'; lx>ifjg^, T v'^.^m^ y^ T 'J 7 Aia^7!»^'fflv^ibtL 

-So i ^ -v; T mmun t l -r (± :t ^ -9- -y r y- ;nf ig^^ t: y y > if 2»#, t k ^ 

[0 1 181 

2 omxmfi^^ti^^ituz . (omm^mmmm^ 3 o^±mmmi^mxmf&^ni> 
v^T^, m^m.^^t>'txm^^^:it-A^x^^o 

[0 1191 

mmmm 2 ) 
[01201 

^JSOff^«U (ciSV^TIl 1 -113 -CTFL/tz^i-^-Cfi. ±{Z'§:±%3 . ^itU2^ 

ui^mmLfzmi&^Tr^Lfz:/)^ ^rnzm.^^*i^ii<Dxiifj: < . m.^<DmM^^'^nJtx$>^ 

[01211 
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[01221. 

mi 6. mi 7. mi 8ii. ^^m<7)mm(omm3izinf^mmK^m'om^<oms^W: 

[01231 
[01241 

MIC. mmi t^±U2. ^itU3 ta. mi nzTfk-r x n ^j:w.m.m^.x'ii ly^^o 

[0 12 51 

ccT% mi 6X7r:LfzmWim^m'om=f-i 0(Dm^iizi3\.^x. §titU2tLx^ ms 

[01261 
[01271 

o#$:ifp;t^ch 7)^~pTtg-e^) ^zt^. m^m^z x^xii m^'^B^x^ >^ y<ti>'^ 

[01281 

m^3 oitmBizmm-r^zii-f)^BT^t^j:^o 

[0 12 91 
[0 13 01 

tfz. :^mm<^mm3xii^^u3y}^^m±mm^mi^3 o (om^iz-^x^-xmrn^n^ 
fz^^. ^^ioiz±mmm^i:m^^xi>mm<7>mn^i§tm-r^zt^^-Bimx^^o 

[01311 

(^*fe<0f^S4) 

Mi3. m 9tc^i-j:^tc, m^i<ommiz^±U3 t^itU2i:m^izfm'r^mH^ 

ii&mummmx^^o ttz. :^mm<Dmm<Dmm4^zisiir^mmK^mnm^i o<Dmj& 
it. mm<7)fmixmmLfz. §tt/tU2tLx. mm^^i^i^ hoju^ ^. yt>xm^2 o 
^m^\ ^^fustLT, mm±mmmm^3 0 t:m^^^m^. mm.ii:^mt-r^zt 
^^x^^mx^^o 

[0 13 21 

mmmm 5 ) 

n 2 0 ii^^m<r>mm<omm 5 iziiif:hmmm^M <o m^<7)mummmx$)^o 

[0 13 31 

2^^ifeof^^.5r'{±, ^i/t^3tLx. mi ix7jktfz^mitm^^m=f'3 oi:m^^fz 
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[01341 

^LX. ^Jx(i\ mT-tt#14*^m43 5 OH^i^^'J (PPV) 

(PPV) i:7 7-u><h<^)F^<Dm^^iftiSS(i^^sirj^ii-e^)«5, itm.mm 

T'fg: 3 ;^ h ^?F^^i- ^ - <h /O^^pTb^ i: 4" o 4^ J3 . mT-'i:#14#f4 3 6 0 (i 7 9 

[0 13 5] 

[0 13 6] 
[0 1 3 7 J 

l§7tSI5 2 lcj:^#^BB|^.i:. RI^TlcOgr^fPS T:<7)$7tCov^T|12 3 ^^v^T$«blc 

m^<D^itut^±u<7)m%'^m.m-t&mx$>^o m2 3izis\,^x^ ai-aa, bi~ 

B4, C1~C4, D 1 - D 4 iim^<0§^tftU^7!kL. L 1 ~ L 4 (ili'^' 
[0 13 8] 

^±^Al^^hA4<7)itii^itUL I ^ZX^^^ti. |Wl»t;B 1 T^^f^B 4 {iL 2 , CI 
*^<bC4{±L3. D 4 liL 4-/)^^*i^'tiim'-t^^±^tf^'oX^^^o i-f, A 

v^TA2. A3. A4(DmiZ^^L^tirflKm±:^^L HZX^^^tl. m^ffi^^t^ 

[0 13 9] 

h ^) ^ :^mznmL. 'S:itn^3'^mwim^mir^^txmm^nfz:^\ mKi^'Siitus 
^-^<Dm'^^itU(o^xmf&L. ^t/tm2 'k^m^kmrn-r i> z txmmn^:fj^'^ . 

^1f^X^'oXiii^hmm^j:^^o 
[0 14 0] 

imm<7ymm i ) 

112 4 (b) \t^mn(o%m.mmi \zi^\'f:h'mmmh~M^%^<r>m:U^mmxhho m 

2 4Hi3V^-C. 3 a fi#BBffi$7fcg|5. 3 b {4^<^^fl3l fflgrTfegP^^-To 5 (4Ji^g|5T^)* 
o ^i3, 1112 4 (b) (4!^#5 0 =SrBeft-r*:^[6j jJ-ibrnT'c^^S^^ LTv^ 

^ o 

[0141] 

■ci3 0> mm'^ituz 2.\,z\twMit^-&htzt>(Dmit%^iimwi'^i^.x\^^o 

[0 14 2] 
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[0 14 3] 
[0144] 

^ 'bH#BSffl§3t^3 a tM<^flX0ffl^^aS3 b i:<7):^i; $t;(iJ^(-$ij|i|(i4>v^75^ l¥F 
i^m^i^T^t^j:\^^fzi^izmmM^±U3 a ^Ik.^^ ^) fflS^SB 3 b O 1 0 %iilTOMa 

[0 1 4 5 1 

(^ifeoff^a^. 8 ) 

112 5 ii^^m<Dmm(^=ifm8izisn^mmm^^nm^<Dm^mmmx$)^o 

[0 14 6] 

^mm<DJfm S -et*. l&Ttfi^ 2 tJ^M^^tIc;^ 3 a ^: i^^^ t) ffl^Tt^ 3 b t -e^S tL 
Tv^^SjjfeT'^^o ^7t^2 ;e>^'bjfclt$nfc7l£<7)-t|5(ifl.^|3(i9ffl5:7fc^3 b ^SiiLT 

[01471 

immmm 9 ) 

[0 14 81 
[01491 

3 o^riiig-r^citTj^^pitg^^^o !^#{cpjitLfcii^{±t?#:5 ommxK^i'f^bm^zm 
l<zmitmJ^'k^^-■thz tkzx-^x. m.^it(omm^^^f^z 1 4- < K^it(o^kM<D^ 

i:'§:\>'fy&Li,Ztfi^^mtf£^tzibil^i^mmL(r>Sliit'kt^'^\,zi^^ < -f ^ Z tii^ui^ti^j: ^ 

o 

[0 15 0] 

itm.^Lxmu^m^fi^^-ti>ztx^^')T^^^^^x\^^^tzib. z<Dm^^mf}m 
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^ ^ n tt n (f\ s V > X ^ t Tfei^iR L 'S: ft tiTtit^ ^m^mmiz^mir ^ z 1 1± -e # 

[0 1 5 Ij 

(mm(r>mm i o ) 

[0 15 2] 

[01531 
[0154] 

(*M<7)ff^iU 1) 

7icgB2 ^iii^LT. -Si^mSliZXm^i^^o tfz. If 5 0 a 75?1?4 L>i' v^fIit-ejS:it$ 
tt/iTl&ti. 2 T^^-r J: ^ tc, m^l, ^^U2 imi&LX. ^t/t^ 3 iz ^ ti ^ 

o -f-LT. zfihK^it-/)^^±^n^t^±u3^mm-t^it'mmm:mi'i<zit^ -^tim 
<7)K^iytt<znfZ'Lfzmiri:^mK^o zcDt^. mWi5 o a:^^hK^^tifzitiim<. ^<r> 

$7lc:^3-C(±. tJ^S 0lli3it^1f#5 0 a O^tenj; ^ S|t7t?iJtc7)||^ ^ 
L;'>:m»KoM#t Lrai:di-^-<t75^~-c-§, If ^ 5 0 a (7);t«E> fiP*>. 5 0 {iffili^ 

[0 15 5] 

±-efi=Sr^«^^i-^ J: ^ tc, BP*,, ^^im2(T)?kitm.mz^it%3<r>^itm$.ifim 
:^|6]T'm=5r ^ J: 9 -f" -1 tc J: o . /J^M , ^SfbTi-'^^ST- § * o 

[0 15 6] 

L5i)^L. ^it%2-h^itm.'^'^Xhh(nX^ -e<7)BSj^^(i^ t/#5 0ffiij. 3 ffiiJO^SL 

1 1 

[0 15 7] 

i-f. ^ >; i t) . 1 6 0 nmO I TOM^?f^fi!cL/c 

I TOM±i; l^v-';^ (mM€-<bttM> OFPR-8 0 0) if > h-^l' J; 

S<^?f^t/t(C/N-:J'-^>^-L;'Co C(7):^?*^;^^1g?r 6 0t:T'5 0%<7)lg^cfitzg;?ftL 

y^y^=l76. \£y^=0. 1 9 8 mm<7)/N-^ - ><7) I TOM^i'^'b^-?)^ 1 1^ 
M Tj-'f^^ $ V 7. ^« =S: f# o 

[0 15 8] 

^{2, C<7):^'7;^^«?r, r5fe?PJ (^^P-i^^ft^tti^. -t^rr^^-J-^) Ki^5^m<r> 
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[0 15 9] 
[0 16 0] 

0 nm(DmmXM^LfZo TPDtA 1 q3<^^^iiJS{±. *{;0. 2 nm/sT* 
[0161] 

^tC, |5|#tC^gjJt]!jO^^«^Ml*ltCTv'l' >m= 1 7 6. t:y^=0. 198mmc7)/N' 
?r 1 nm, Itv^TA 1 5: 1 5 0 n m^l= LPt^^B^i" -5 C tX% 1 7 6 X 1 7 6 K -y h 
[0 16 2] 

^H^Ov h 'J 'J ^rJ^-^lZjlo-CA 1 NH^ 5 nm. ^V^T S 

1 02m^ 5 0 n m^)}iLm^^lt^^?fML/Co ^ tC±g|5i;;x./N- ^ ij J: o 
T I TOM^ 1 0 0 nm^MLTtio 

[0 16 3] 

m.^^X Z.<Dm^i:M^^ ^ >y^-:A-i^Mnii!,L. ±S|5tC**>; (3, 4) :r.^]y>'y^^ 
/yf^^] 7.^Vy ^ y;^- Y (PEDT/PSS) ^0. 4 5;Mm07^ 

-imLxmTL. e> n- hSlc J: oTi^— t;^^ LTtio C:}x^r 2 0 0 "COi? 
-^'^-r^fT' 1 0^mm^.'r=h:LtX^^yyrm^JimLfZo 
[0 16 4] 

{2-^h^v-5- (2' -l, 4-7j^-P 

(MEH-P P V) t [5. 6] C6 1 ^-f- v T v y K 

^ ( [5, 6] -PCBM) OSSJt 1 : 4 coi' n n^;^-tf^v§(^^x tf 

h Lfwf^, 1 0 orOi? U -es O^P^JDn^^SL, *^ l O O nm(7) 

[0 16 51 

mmz^ Z.(Ditm^l^m±.U^ZO . 2 7mPa (= 2 X 1 o r r ) J^:l.T<7)K^S 

S •^i^l±L;'>:^i5L^JP^^^^ei*Itl-C. L i F^l^ l nm, Mv^TA 1 1 0 nmOM 

[0 16 61 

mmz :L<D^^itm^^m^ALmzitmt^^^^^'ymm\,zx if y:^WL^mm-t^:Lt 
xii^5^<^mK^m^tzmmm^w.nm^^nfzo 

[0 16 71 

n^w^^^m^^tzmmm.^^^ mm.m(Dmmzi,mmx ^ i> o 

[0 16 81 

[III2 1 :^§tm<omm(OMm 1 izisn ^mmK^mn mir<7)m«^mummm 
m 3 1 ^^m<Dmm(omm i t3j3tt'5)fife<7)if ^i^c^flxo ^T-<7)<iEiii&^i[u»fMi2i 
[114 1 ^^m<Dmm<7>Mm I izisn:hmmK^M*)mi-<o^±mzm^^hix:h^m 
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Tfem ^m^^ ^ 1- ^ §15 ©f ffi n 

[HIS] ^l&^O^MOf^eU tci3tt^1ff^|jc^^0ST-<7)S7tg|5lcfflv^ibtL^;fr 

[H 1 7 1 ^II^O^ifecomB 3 tcistt^lf ^K<^?1 *T-OlSEIB&^g|5BfMliI 

[HI 8] *f&H^<7)^Mcoff^.#,3 (zistt^lflRljc^^OS^colgtB&^gBSlfMll 
[[HI 9] ^l§H^(7)^Jfe<7)f^tg4 t;i3tt^1f^|^^^f)^T-<7)ieEB&g§|58frBIII 

[112 3 1 ^mm%m<o'^m^\zis.\>'f^'^mMh^^^^^(om^(n>^itu>L^itn 

[I1I241 (a) :$:|6^<7)^Jfe<7)?f^.^7 Icjott'S.'lt^M^^Om^-O^gliifffilll^ ( 

[112 51 *l§B^<7)^ife(7)f^^.8 tCi3tt^1fl&ijc<^^l9^^0^f|5ttffM[ll 
[IH2 61 ^l&B^omfe(7)f^S9 tcistt-Slf^M^^tJ^T-o^^BSffMH 
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